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Figure 2.1. Calibration graphs of the radiocarbon dates from marine crannogs. 
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Figure 2.2. Plan of Dumbuck marine crannog by the Clyde Navigation Trust 
(reproduced by kind permission of the RCAHMS). 
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Figure 2.3. William Donnelly's sketches of the Dumbuck log boat, dock and morticed timber 
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Figure 2.4. John Bruce's plan of Langbank East, reproduced from the Transactions of the 
Glasgow Archaeological Society, 1905. 
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Figure 2.6. Large scale plan of Old Kilpatrick marine crannog (reproduced 
by kind permission of Glasgow City Council Archive). 
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Figure 4.2. Location map and contour survey of Cam Dubh marine crannog. 
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Figure 4.4. Location map and contour survey of Phopachy marine crannog. 
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Figure 4.7. Location map and contour survey of Dumbuck marine crannog. 
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Figure 4.9. Survey of Erskine marine crannog, showing timber remains in 1998. 
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Figure 4.12. Location map and contour survey of An D6irlinn marine crannog. 
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Figure 5.1. Plan of Redcastle marine crannog from 1: 20 scale survey. 
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Figure 6.1. Contour survey showing position of trenches and other surface features on 
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Figure 7.5. Schematic section through Pit One in Trench I on Redcastle marine crannog, 

















Figure 7.6 Trench I on Redcastle marine crannog showing Phase 2 on top of Phase 1. 
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Figure 7.7. Cattle (Bos) bones found scattered over Trench 1 on Redcastle marine crannog. 
Figure 7.8. Bones identified as sheep/goat (Ovicaprid), Red Deer (Cervus Elaphus) 
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Figure 7.12. Trench 3 on Redcastle marine crannog, 
showing the six piles and the excavated section line (A-B). 
302 
0 cm so 
B 
Figure 7.13. Section A-B through stone walling on north edge of Trench 3, 










Figure 7.14. Plan of Trench 4 on Redcastle marine crannog. 
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Figure 7.16. Stone mound on Redcastle after excavation, 
showing the location of animal bones found on the 
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Figure 8.2. (continued) Pollen diagram from monolith RDC95.50, 
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Figure 8.6. Results of charcoal analysis from monolith sample RDC95.29. 
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Figure 12.1. Map of Scotland including glacial isostatic rebound isobases (after Sissons 1976), 
showing the areas where further marine crannogs may be located according to the predictive model. 
Key to areas: 1- known marine crannog sites, 2- sites probably present, 3- sites possibly present. 
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Plate 2.1. Photograph of a surface timber found on Cam Dubh, 1994. 
(Reconstruction of photograph in the Proceedings of the Society of 
Antiquaries of Scotland, 1909-19 10). 
Plate 2.2. Photograph of a surface timber found on Cam Dubh 
by Odo Blundell in 1908 (photograph published in the Proceedings 
of the Society ofA ntiquaries of Scotland, 1909-1910, p. 18). 
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Plate 2.5. Bone comb found on Langbank East marine crannog 
(reproduced by kind permission of the Trustees of the National 




Plate 2.6. Bronze penannular brooch found on Langbank East marine 
crannog (reproduced by kind permission of the Trustees of the National 
Museums of Scotland). 
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Plate 2.7. Morticed piles found during the excavation of Old Kilpatrick marine crannog 
(reproduced by kind permission of the RCAHMS). 
Plate 2.8. Timbers and morticed piles on Old Kilpatrick marine crannog 
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Plate 2.9. Aerial photograph of Erskine marine crannog 




Plate 3.1. Aerial photograph of Redcastle marine crannog, taken in 1966. 
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East - "o, 4,7 
po"" West 
Plate 4.1. Cam Dubh marine crannog, photographed from the North in 1997. 





Plate 4.3. Phopachy marine crannog, photographed from the South East in 1997. 
Plate 4.4. Redcastic inarine crannog showing the tide rising over tile 
raised promontory. Photographed from the North in 1996. 
78 
Plate 4.5. Dumbuck marine crannog, photographed from the South 
(taken from a photographic tower in 1998). 
Plate 4.6. Erskine marine crannog, photographed from the West in 1997. 
79 
Plate 4.7. Langbank East marine crannog, photographed from the South in 1998. 
Plate 4.8. Langbank West marine crannog, photographed from the South in 1997. 
80 
Plate 4.9. An D61rllnn marine crannog, photographed from the North in 1998. 
81 
Plate 6.1. Protective sheeting over Trench 2, on Redcastle marine crannog. 
Plate 6.2. Stone wall feature on Redcastle marine crannog, photographed from the South. 
82 
Plate 7.1. Aerial photograph of the Redcastle marine crannog 
(taken by Professor G. D. B. Jones in 1993). 
83 
Plate 7.2. Pit One on Redcastle marine crannog. 
Plate 7.3. Woodchip found inside Pit One on Redcastle marine crannog. 
84 
Plate 7.4. Leather fragment found inside Pit One on Redcastle 
(scale in cms). 
Plate 7.5. Part of timber framework in Trench I on Redcastle marine crannog. 
85 
Plate 7.6. Horizontal timbers on surface of Redcastle, 
photographed from the North West. 
Plate 7.7. Cut-marks inside the mortise hole of Redcastle RDC94. Timber 5, 
Trench I (scale in cms). 
86 
Plate 7.8. Trench 2 on Redcastle marine crannog, photographed from the South West. 
Plate 7.9. Trench 2 on Redcastle, showing packing stones inside wattle Pit Three, 
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Plate 7.10. Animal footprims ori lower quadrarit ot-french 2, Redcastle marine crannog 
(scale I m). 
88 
Plate 7.11. Section in Trench 2, on Redcastle marine crannog showing 
basal sands and intercalated organic deposit. 
89 









Plate 7.13. Trench 4 on Redcastle marine crannog. 
Plate 7.14. Trench 5 on Redcastle marine crannog. 
91 
Plate 7.15. Stone mound excavated on Redcastle marine crannog (scale 2m). 
92 
Plate 8.1. Kubiena sample tin in situ, during excavations on 
Redcastle marine crannog. 
Plate 10.1. Withey tie found in Trench 1, on Redcastle marine crannog (scale cms). 
93 
Plate 10.2. Reconstruction wattle-sided pit, showing damage by tidal action. 
Plate 10.3. Wattle-sided pit excavated on Crannogf 1, Rathtinaun, Ireland 
(photograph reproduced by kind permission of Professor Barry Raftery, 
Department of Archaeology, UCD). 
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Feature L ocation, description S mall rind number S pecies D iamete R ings c onditio, t ool mark C 14 dates 
T rench 1, wattle rods_ R DC94.0. s. 39 c orylus g ood 
RDC94.1.1/13.40 g ood 
RDC94.1.1/2.29 s alix g ood 
RI)C94.1.3/4.30 s alix g ood 
RDC94.1.2/9.31 s alix g ood 
I RDC94.1.10/11.32 s alix g ood I 
I RDC94.1.12.1&2.37 s alix I g ood 
I RDC94.1.9/10.48 s alix 1.35cm 4g ood 
RDC95. rod between sails 13-1 (bo s alix 1.9cm 8 good 
I RDC95. " 13-1 (1 s alix 1.25cm 6 good 
I RDC95. * 7-8 (bol salix 1.2cm 8 good 
I RDC95. * 7-8 (top salix 1.3cm 5 good 
I RDC95.19 salix I 
vertical sails I RDC95.1.1 alnus 7.6cm I 61 good 
I RDC95.2.1 alnus 4.4cm 91 good 
I RDC95.3.1 alnus 5.4cm 9 good 
I RDC95.4.1 alnus 5.2cm 8 good 
I RDC95.5.1 alnus 8 good yes 
RDC95.6.1 alnus 8 good 
RDC95.7.1 alnus 7 good 
RDC95.8.1 almis 7 good 
RDC795.9.1 alnus 9 good 
RDC95.10.1 alnus Semi 8 good 
RDC95.1 1.1 almis 5CM 7 good 
RD095.12.1 alnus 9 good 2310 50 BP (GU-409 
RDC95.13.1 alnus 2.7cm 10 good 
Waffle lined pit ITrench 1, vertical sails RDC95.1.2 quercus 
I RDC95.2.2 quercus I damaged 
RDC95.3.2 quercus 6 good I 
RDC95.4.2 quercus II good I 
RDC95.5.2 quercuss  , u 6 good 2330 50 BP (GU409 
RDC95.6.2 uuercruss ercus 8 good 
RDC95.7.2 queerccus rcus 8 good 
RDC95.8.2 
Equerc 
us 13 good 
RDC95.9.2 quercus s cus 6 good 
Wattle lined i t Trench 2. upper quadrat, wattle RDC96.04.3 salix 1.4cin 5 good 
P. DC96.10.3 salix 2.5cm 6 good 
RDC96.33.3 salix 1.3cm 6 good 
RDC96.30.3 salix 1.9cm 9 . good 
I RDC96.73i. 3 salix 2cm 5 good 
IRDC96.73ii. 3 salix 1.3cm 3 good 
RDC96.79.3 salix 2.3cm 6 good 
RDC96.83i. 3 salix 1.9an 8 good 
RDC96.83ii. 3 salix 2.3cm 7 good 
RDC96.96i. 3 salix 2.9cm 9 , good 
RDC96.96ii. 3 salix 1.6cin 5 good 
RDC96.96iii. 3 salix 1.7cm, 6 good 
I RJ)C96.96iv. 3 salix 1.7cm, 6 good 
I RDC96.102.3 salix 2.5cm 6 good 
RDC96.40.3 salix 1.9cm 5 good 
RDC96.74.3 salix 1.3cm 4 good 
vertical sails RDC96.126.3 alnus 3.1cm, 6 good 
RDC96.127.3 quercus 1 3.5cm 9 good 
RDC96.128.3 quercus too smal l POM 
RDC%. 129.3 alnus damaged 1poor 
RDC96.130.3 alnus 3.4cm 5 good 
RDC96.131.3 alnus 3.6cm 7 good 
RDC96.132.3 alnus 3cm 4 good 
Pile feature Trench 3, piles RDC96.121(PS) alnus 5CM 8 good 
I RDC96.122(P9) alnus too sma ll poor 
IREC96.123(PIO) alnus 4cm 6 ood 
P DC96.124(P 11) sinus 4.4cm 8g d 
RDC96.125(P 13) alnus 4.2cm 
i 
1 17 ood 
RDC96.134 (P 14) alnus 131 cin d 1>50 good 
Table 7.1. Worked wood finds from Redcastle marine crannog. 
Description Location Woodchip Species 
Surface finds Trench I RDC'94.0.0.15 alnus 
RDC'94.0.0.16 alnus 
RDC'94.0.0.17 alnus 













Wattle lined pit Trench 1, pit 2 RDC'94.2.7.24 aln 
RDC'95.44 
Deposit Trench 2 RDC'96.1 alnus 
Deposit Trench 2, upper quadrat RDC'96.19 alnus 





HoHzontal timber Trench 2, upper quad, framework RDC'96.29A alnus 
RDC'96.29. ii alnus 
RDC'96.29. iii alnus 
RDC'96.37 alnus 
RDC'96.75 alnus 
Deposit Trench 2, lower quadrat RDC'96.71 alnus 
RDC'96.97 alnus 
RDC'96.38. i alnus 
RDC'96.38. ii alnus 
RDC'96.60 quercus 
RDC'96.63 uercus 
Deposit Trench 3 RDC'96.1 I IA alnus 
RDC'96.1 I I. ii alnus 
RDC'96.1 I Lift 
Deposit Trench 4 
IDeposit ITrench 5 
Table 7.2. Woodchips from Redcastle marine crannog. 
100 
Number S mall flnd No. Species E lement P art S id C utmar Other 
IR DC 94.0.0.1 Li ?v ertebre 
2R DC 94.0.0.1 Lii ?f ragment 
3R DC 94.0.0.1 I. iii ?f ragment 
4_R DC94.0.0.1l. iv ?f ragment 
5R DC 94.0.0.1 Lv ?f ragment b urnt 
6R DC 94.0.0.1 IM ?f ragment 
7R DC 94.0.0.1 Lvii ?v ertebra c ut mark 
8R DC 94.0.0.20 ?f ragment 
9. R DC 94.0.0.2 11 Bos u pper molar 1/ 2 R moderate we 
10 R DC94.0.0.2l. ii ?f ragment 
IIR DC94.0.0.2l. iii ? fragment 
12 R DC 94.0.0.2 Liv ?c audal vertebra 
13 R DC 94.0.0.2 1v ýBos middle phalan complete 
14 R DC 94.0.0.2 Lvi Bos r adius distal end R burnt 
15 RDC 94.0.0.2l. vii Bos fragment 
16 R DC 94.0.0.2 Lix ? fragment 
17 RDC 94.0.0.2 Lx ? fragment 
18 RDC 94.0. N. 42 ? fragment 
19 RDC 94.0. N 43 Bos distal phalanx complete 
20 RDC 94.0. N. 44 Cervus elaphus tibia distal end L unfused 
21 RDC 94.1.0.12. i ? fragment 
22 RDC 94.1.0.12. ii ? fragment 
23 RDC 94.1.0.12. iii Bos metatarsal proximal end; split lo L 
24 RDC 94.1.0.12. iv ? vertebra cutmark 
25 RDC 94.1.0.18 Bos proximal phal complete 
26 RDC 94.1.0.8A ? fragment 
27 Ri)C 94.1.0.8. ii ? fragment 
28. RDC 04.1.0.8. iii ? fragment 
29 RDC 94.1.0.8. iv ? fragment 
30 RDC 94.1.0.8. v ? fragment 
31 RDC 94.1.0.8. vi ? tooth fragment 
32 RDC 94.1.0.8. vii ? fragment 
33 RDC 94.1.0.8. viii ? fragment 
34 RDC- 94.1.0.8. ix ? fragment 
35 RDC 94.1.0.8. x ? fragment 
36 RDC 94.1.0.9 Bos incisor 
37 RDC 94.1.1/13.7 ? fragment 
I 
38 RDC 94.1.1/2. i large herbivore rib fragment 
39 RDC 94.1.1/4.46 Bos lower molar 1/2 no wear 
40 RDC 94.1.12.2 Bos upper premol heavy wear 
41 RDC 94.1.12.5 Bos distal phalanx complete 
42 RDC 94.1.12/1,13/1. ? fragment 
43 RDC 94.1.12/13,13/1 ? axis burrit 
44 RDC 94.1.12/13,13/1 ? fragment 
45 RDC 94.1.6.4 Bos upper premolar heavy wear 
46 _ RDC 94. I. N. 4 Cervus elaphus? T 
47 RDC 94. I. N. 41 Cervus elaphus? antler tine 
48 RDC 94.2.3.3 large herbivore rib fragment 
49 _ RDC 94.2.4.6. i Bos calcaneus almost complete L 
50 RDC 94.2.4.6. ii Bos ulna proximal end R 
51 RDC 94.2.4.6. iii ? fragment 
52 RDC 94.2.4.6. iv Bos atlas 
53 RDC 94.2.4.6. vi ? fragment 
54 RDC 94.2.4.6. vii medium herbivore ve nrib fragment -b  e 
55 PDC94.2.5.10. ii ? vertebFa 
r 
56 RDC 94.2.5.1 O. iii Bos proximal pha l Icomplete 
57 RDC 94.2.5.47 Bos 
l 
lower molar 1/2 heavy wear 
58 RDC 94.2.7.22. i ? 
- 
r fragment n 
59 RDC 94.2.7.22. ii I os atl; as; Ifragment 
6 U RDUV Imeaium herbi vore n ragment I 
Table 7.3. Bones found on Redcastle. 
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DEPTH OD SPECIES ID ECOLOGY (AFrER 
DENYS 1991/2) 
% 
T -1-c ým lm±0.1 in Diploneis bombus P-NI 0.1 
Paralia sulcata p 0.1 
Auliscus sculptus p 0.1 
0.9m no diatoms 
17-18cm O. K3M Pinnularia viridis 01 73 







Paralia sWcata p 0.1 
Fragilaria brcvistriata Ol 0.1 
24cm 0.76m Rhabdconema 
minuturn 
p 0.1 
Paralia sWcata p 2.9 
29cin 0.71m Grammatophora 
macilenta 
p 10.2 
Paralia sulcata p 233 
Nit7--, chia punctata NI 2.9 
Acnnanthes brevipcs NI 0.1 




Fraoilaria rinnata 01 
12.9 
Navicula digitoradiata M 2.9 
Cosciriodiscus sp. p 0.1 
Cocconcis Icandestina p 0.1 
32-33an 0.68m "plock sp. fragments NI 2.9 
Ausliscus sculplim p 10.1 
Paralia sulcata p 5.8 
"ploncis hombus P-M 0.1 
Rhadonema arcuatum p 0.1- 







P- Polyhalobous (>30% salinity tolerance). 
M- Mesohalobous (0.2 - 30% salinity tolerance). 
01 - Oligohalobous Indifferent (<0.2% salinity tolerance). 
Table 8.5. Results from analysis of the diatom core taken on Rcdcastle. 
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SAMPLE WEIGHT OF 





% OF TOTAL 
WEIGHT 
RDC96.6 200 40 25 
RDC96.8 200 5.6 3.09 
RDC96.14 150 25.9 
. 
17.26 
RFI`95.62 1200 1 14.8 
Table 9.3. Results of sieving samples from Redeastle, MHWM and MLWM in the 
Beauly Firth. 
Sample mean Phi size skewness sorting kurtosis 
number and 
depth cm 
RDC96.6 i 6.538 -1.514 -1.43 -0.465 10CM 
RDC96.6 ii 6.537 -1.492 -1.481 -0.925 10CM 
RDC96.6 iii 5.687 -1.483 -1.613 -0.825 10CM 
RDC96.8 i 5.95 -1.48 -0-858 -0.447 50cm 
RDC96.8 ii 5.191 -1.646 -0.99 -0.361 50cm 
RDC96.8 iii 6.507 -1.851 -1.594 -0.497 50cm 
RDC9 67.1f 7.08 -2.529 -u5 0.435 5cm 
RDC96.14 ii 6.77 -2.511 -1.103 0.435 5cm 
RDC96.14 iii N/A 
5cm 
RFT95.62 i 5.88 -1.42 -1.433 -0.86 0CM 
RFT95.62 ii 5.787 -1.362 -1.377 -1.011 OcM 
RFT95.62 iii 5.762 1.49 - 1.33 - -0.916 OcM 
I I I 
Table 9.4. Analysis of the sieved samples shown in Table 9.3. 
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M value turn jan weight 
retained gms 
% of total particle size 
0.0 
I 
1 1000 838 839 coarse sand 
1.0 1/2 500 17.854 17.87 medium 
sand 
2.0 1/4 250 29.864 29-90 fine sand 
3.0 118 125 20.127 20.15 very fine 
sand 
4.0 1/16 63 5327 533 siltIclay 
Pan 15.681 15.7 
Total 19734 
Table 9.5. Particle size analysis from sample RDC94.1 (original sample weight 
99.867 gms). 
Phi value I= jum weight retained s 
% of total particle size 
0.0 1 1000 1.859 1.817 coarse sand 
1.0 1/2 Soo 12.641 12358 medium 
sand 
2.0 1/4 250 29.493 28.834 fine sand 
3.0 1/8 125 14-501 14.177 very fine 
sand 
4.0 1/16 63 10.592 10.355 silt/clav 
I mm 1 132.499 131.773 
1 T(A al I 1 1 199314 
'Fable 9.6. Particle size analysis I rorn sample RDC94.2 (original sample weight 
102.284 gms). 
IN value MM Jum weight 
retained gms 
% of total particle size 
0.0 1 1000 8.340 12.451 coarse sand 
1.0 1/2 500 12.134 18.103 medium 
sand 
2.0 1/4 2-SO 2-3. (1 L3 1 35.256 fine sand 
3.0 118 125 8.174 12.195 very fine 
sand 
4.0 1116 4.8.51 7.237 siltIclav 
111.11 19.629 14.008 
i 
T(A al I 99. &S 
-I'abIC 9.7. I-article size analysis I roin sample RDC94.3 (original sample weight 
07.026 gms). 
111i vallic nun 14n wcight 
rctaincd R 
% of total particle sizc 
1 1000 7364 10.74 coarse sanT 
1.0 112 500 12.014 17.52 meditun 
sand 
2.0 114 7-50 IM48 19. (B fine sand 
3.0 118 
1 
125 12.398 18.08 very fine 
sand 
4.0 1/16 G3 41371 19.09 silt/clav 
11.01 10035 
Total 144.81 
i aoicv. n. narticic suz anaiysis irom sample KDU94.4 (original sample weight 08.545 gms). 
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mW value MM YM weight 
retained g 
% of total 
ms 
particle size 
0.0 1 1000 7.776 12386 coarse sand 
1.0 1/2 500 4.468 7.116 medium 
sand 
2.0 114 250 12319 19.622 fine sand 
3.0 1/8 125 25.47 40.57 very fine 
sand 
4.0 1/16 63 9.576 15.253 silt/clay 
Pan 
12.705 14308 
Total 1- 199.255 
Table 9.10. Particle size analysis results from sample CD94. I (original sample 
weight 87-98 gms). 
Phi value MM PM weight 
retained S 
% of total particle size 
0.0 1 1000 6.109 13.579 coarse sand 
1.0 1/2 500 3.11 6.913 medium 
sand 
2.0 1/4 250 9304 20.681 fine sand 
3.0 1/8 125 18.837 41.873 very fine 
sand 
4.0 1/16 63 6.183 13.744 silt/clay 
r"M 1 1 1.146 12.547 
Total I 1 199.337 
Table 9.11. Particle size analysis results from sample CD94.2 (original sample 
wcight44.986 gms). 
Phi value mm jan weight 
rctained gins 
% of total particle size 
0.0 1 1000 2.198 2.901 coarse sand 
1.0 1/2 500 1.982 2.616 meditun 
sand 
2.0 1/4 250 12.774 16.864 fine sand 
3.0 1/8 125 36.758 48.528 very fine 
sand 
4.0 1/16 G3 16.313 21.536 silt/clay 
I I'm 1 16.893 19.1 
1 Tow 1 1 1101.45 
'rable 9.12. Particle size analysis results from sample CD94.3 (original sample 
weight 75.745 gms). 
IN value rm IMM weight retained g ms 
% of total particle size 
0.0 1 1000 3.416 4.352 coarse sand 
1.0 1/2 500 2.955 3.765 medium 
sand 
2.0 1/4 250 13.204 16.825 fine sand 
3.0 1/8 125 40.149 51.16 very fine 
sand 
4.0 1/16 63 13.644 17385 silt/clay 
I'm 14.594 15.853 
Total 1 199.34 
Table 9.13. Particle size analysis results from sample CD94.4 (original sample 
weight 78.477 gms). 
SAMPLE #& mean phi size skewness sorting kurtosis 
depth 
CD94.1 2.39 -0.128 0.91 1.2 
(surface) 
CD94.2 2.29 -0.315 0.896 1.261 
(10cm) 
CD94.3 1.97 -0.038 0.83 1.148 
(20cm) 
CD94.4 2.56 -0.145 0.952 1.606 
, (30cm) I I II 
Table 9.14. Cam Dubh sedimentary data analysis. 
SAMPLE #& 
depth 
mean phi size skewness sorting kurtosis 
P94.1 (surface) 2.794 -0.121 0.339 1.315 P94.2 (10cm) 2.343 -0.345 0.981 0.867 P94.3 (20cm) 2.321 1 -0.238 1 0.735 10.802 
m) 
1 
1.91 10.012 --- F-l. 075 - FT1234 
P94.5 (40cm) 2.294 10.475 10.877 11.098 
Table 9.15. Phopachy sedimentary data analysis. 
SAMPLE #& mean phi size skewness sorting kurtosis 
depth 
RDC94.1 2.1 0.253 1.764 1.102 
(surface) 
RDC94.2 2.76 0.129 1.783 0.733 
(10cm) 
RDC94.3 2.05 0.17 1.349 1.187 
(20cm) 
RDC94.4 2.443 0.013 1.462 0.834 
, (30cm) I I I I 
Table 9.16. Redcastle phase three sedimentary data analysis. 
Key 
Skewness 
-I - -0.3 Very negatively skewed 
-0.3 - -0.1 Negatively skewed 
-0.1 - 0.1 Symmetfical 0.1 - 0.3 Positively skewed 0.3- 1.0 Very positively skewed 
Kurtosis 
<0.67 Very platykurtic 
0.67 - 0.9 Platykurtic 0.9 -1.11 Mesokurtic 1.11 - 1.5 Leptokurtic 1.5 - 3.0 Very leptokurtic 
>3.0 Extremely leptokurtic 
Sorting 
<0.35 Very well sorted 
0.35 - 0.7 Well sorted 0.7 -1.0 Moderately well sorted 
1.0 -2.0 Poorly sorted 2.0 -4.0 Very poorly sorted 
>4.0 Extremely poorly sorted 
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Phi value min pin weight 
retained gins 
% of total particle size 
0.0 1 1000 0.293 0.337 coarse sand 
1.0 1/2 500 0.939 1.082 medium 
sand 
2.0 1/4 250 2.702 3.113 fme sand 
3.0 1/8 125 69.44 80.02 very fine 
sand 
4.0 1/16 63 12.246 14.112 siltIclay 




Particle size analYsis reýults from sýmple P94.1 (oriFiTnal Fsample weight 
Phi value Mm ]4M weight 
retained gms 
% of total particle size 
0.0 1 1000 9.006 17.15- coarse sand 
1.0 1/2 500 2.885 5.494 medium 
sand 
2.0 114 250 7.624 14.518 f-me sand 
3.0 1/8 125 21.796 41.507 very fine 
sand 
4.0 1/16 63 9.623 18.348 silt/clay 
Pan 12.1% 14.181 
Total 1 1101.198 
Table 9.18. Particle size analysis results from sample P94.2 (onginal sample weight 
52.511 gms). 
Phi value mm. 14M weight 
retained g ms 
% of total particle size 
0.0 1 1000 10.612 19.93 coarse sand 
1.0 1/2 500 3.95 7.418 medium 
sand 
2.0 1/4 250 10.439 19.605 f me sand 
3.0 1/8 125 19.831 37.245 very fine 
sand 
4.0 1/16 63 6.476 12.1628 silt/clay 
Pan 1 1.441 12.706 1 
Total 1 199.066 1 
Table 9.19. Particle size analysis results from sample P94.3 (original sample weight 
53.244 gms). 
Phi value nun IUM weight retained g 
% of total 
ms 
particle size 
0.0 1 1000 5.869 7.977 coarse sand 
1.0 1/2 500 5.595 7.604 medium 
sand 
2.0 1/4 250 31.217 42.431 fine sand 
3.0 1/8 125 21.188 28.799 very fine 
sand 
4.0 1/16 63 7.285 9.901 silt/clay 
[11.1in i 12.056 12.794 
otal 
i 
I 1 199.542 1 
Table 9.20. Particle size analysis results from sample P94.4 (original sample weig t 
73.571 gms). 
Phi value Mm PM weight 
retained gms 
% of total particle size 
0.0 1 1000 0.068 0.079 coarse sand 
1.0 112 500 2.753 3.217 medium 
sand 
2.0 1/4 250 40.608 47.457 fine sand 
3.0 1/8 125 25.029 29.25 very fine 
sand 
4.0 1/16 63 10.565 12347 silt/clay 
Pan 1 6.142 17.178 
Total 196.528 




relative to OD, m 
Tide station MHWST MTL MLWST 
Invemess 2.55 0.5 -1.55 
Beauly 12.5 10.492 1-1.56 
Landform Reference water level Indicative range 
Saltmarsh MHWST 0.3 m 
TI-udflats MHWNT + 0.2 m 0.35 m 
Sand beach MHWST +0.2 m - 
0.4 m 
Shingle beach r - 10.8 m 
Table 10.1. Predictive tidal levels (after Admiralty Tide Tables 1994) and the 
relative positions of shoreline features in the Beauly Firth. 
RDC on-site core Altitude OD Indicative diatom Tidal position 
(± 0.1 M) species 
+0.83 Pinnularia viridis above HAT 
+0.71 Paralia sulcata betwcen MHWNT 
I 
and MHWST 
Table 10.2. Redcastle on-site diatom core species and tide level. 
R52 sample zone Altitude OD Indicative diatom Tidal position ana- 
(t 0.1 M) 
- 
species conditions 
R52.6 -0.03 to -0.00 Achnanthes Brackish (HAT) delicatula, 
Fragilaria pinnata Freshwater 
v. subrotunda influence 
R52.5 -0.09 to -0.03 Cocconeis disculus Freshwater 
Achnanthes Brackish (HAT) 
deficatula 
Paralia sulcata Marine influence 
R52.4 -0.17 to -0.09 Achnanthes Brackish (HAT) deficatula 
R52.3 -0.21 to -0.17 Achnanthes Brackish (HAT) 
delicatula 
Paralia sulcata Between MHWNT 
and MHWST 
R52.2 -0.23 to -0.21 Paralia sulcata Between MHWNT 
and MHWST 
R52.1 -0.24 to -0.23 Paralia sulcata Between MHWNT 
and MHWST 
Pseudopodosira Between MHWNT 
westii and MHWST 
Table 10.3. Rcdcastlc off-sitc diatom sample species and tide position. 
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